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1. Introduction
1.1. Background of Study
In 2011 Wright State University (WSU), Center for Urban and Public Affairs and ICF
International (ICF) conducted a survey of private employers, representing selected sectors
within the potential green industry, to identify and develop a knowledge base of “green jobs” in
Ohio. This survey report discussed results of the survey analysis such as characteristics of the
“green” Ohio Industry sectors as well as training needs and support, barriers to producing
green-related products or services, certifications available for green jobs, and skills needed for
select job vacancies among Ohio’s Green workforce. Conclusions in this report pointed towards
future policies and investment in green industry that could lead to growth in green industry and
green jobs in Ohio.
In response to the Department of Development’s request, WSU and ICF will conduct a 2012
Renewable Energy (RE) and Energy Efficiency (EE) Job Impact Study of Ohio RE and EE jobs.
This study will not only provide the Department of Development with data on current and
projected RE and EE employment in Ohio but will also provide a better understanding of the
characteristics of the alternative energy industry by technology area and function, and identify
some aspects of market growth. To identify these characteristics, the ICF team developed,
conducted, and analyzed results of an Ohio’s green industry survey.
The key objective of this report is to present the results of the survey of alternative energy
employers. Before discussing the survey results, we have provided a high-level overview of the
market trends in the Ohio alternative energy economies. This report is the result of crosspractice collaboration of economists, policy analysts, and RE and EE market specialists.

1.2. Ohio Alternative Energy Market Assessment
The purpose of this report is to provide an overview of the Ohio alternative energy markets. This
overview will: 1) review existing Ohio policies important to the growth of the Ohio renewable
energy and energy efficiency industries; 2) review the current status of the wind, solar, biomass,
biofuels, and energy efficiency market segments; 3) compare specific market segments with
their larger national market; and 4) discuss current and future market developments, including
public policy changes, which have or may have significant impacts on the industries.

Key Ohio Alternative Energy Policies
Alternative Energy Portfolio Standard
Passed as part of Senate Bill (SB) 221 in 2008, the Alternative Energy Portfolio Standard
(AEPS) legislation mandates that by 2025, at least 25% of all electricity sold in the state by
electric utilities come from alternative energy resources. At least half of the standard, 12.5
percent must be generated from eligible renewable energy facilities brought into service on or
after January 1, 1998. This 12.5% standard is commonly referred to as the renewable portfolio
standard (RPS) and is similar to programs operated in many other states. In addition, electricity
generated from solar must be used to meet 0.5% of each utilities electricity supply.
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The portfolio standard also created intermediate renewable energy goals for each year between
2009 and 2025 and specified that half of all renewable energy used for compliance must come
from electricity generated within Ohio while the remainder can be met from energy resources
deliverable into the state.1 In practice, this rule limits eligible out-of-state renewable electricity to
facilities that are registered to the PJM Generation Attribute Tracking System (GATS) and
Midwest Renewable Energy Tracking Systems (M-RETS). The other alternative energy portion
of the standard can be met using resources that control or prevent greenhouse gas emissions
such as third-generation nuclear power plants, fuel cells, energy efficiency programs, and clean
coal technology.
In order to enforce compliance, an alternative compliance payment (ACP) was also created to
act as a cap on the price of renewable electricity and a penalty for utility non-compliance. The
ACP for renewable energy was set at $45 per megawatt-hour (MWh) and is indexed to the
Consumer Price Index. A secondary, Solar ACP (SACP) was set at $450/MWh in 2009, which is
scheduled to decline by $50/MWh every two years, beginning in 2010 until a minimum of
$50/MWh is reached in 2024. A further cost cap exists, exempting utilities from having to comply
with any alternative energy procurements that can be reasonably expected to raise a utility’s
costs by 3% or more above what they would have been without the AEPS.
Ohio’s RPS, in conjunction with other state and federal renewable energy policies, has been
very effective at encouraging the development of new renewable energy facilities in Ohio, as will
be discussed further in the wind and solar sections. However, the RPS program is now a victim
of its own success as the market price for in-state and out-of-state renewable energy credits
(RECs) and solar renewable energy credits (SRECs) have declined sharply over the last three
years as the supply of renewable electricity has grown faster than Ohio’s renewable energy
requirements. In the most recent REC auctions, SRECs, which were trading for $300 (out-ofstate) and $400 (in-state) in 2010 have recently been trading at $7 and $35 respectively2 while
RECs are trading in the $1 to $3 range.3 At these price levels, the utility REC and SREC
requirements mandated by Ohio’s RPS have not influenced the economics of developing
renewable energy in Ohio or surrounding states. It remains to be seen if these prices are
sustainable. If they aren’t, renewable energy development in the Ohio region will slow until the
RPS requirements catch up to existing supplies of renewable electricity at which point REC and
SREC prices can be expected to rise until developers are once again interested in developing
renewable energy projects in the state. Alternatively, instead of waiting for market forces to
correct the state’s renewable energy growth rate, Ohio could implement a price floor for REC
and SREC prices to ensure a minimum level of financial support for renewable energy
development. Alternatively, the State could accelerate the RPS renewable energy requirements
so that the 12.5% renewable energy and 0.5% solar energy standards are met sooner than
2025. Several states, including California, Colorado, Hawaii, Massachusetts, and Maine, have

Ohio Revised Code 4928.64. http://codes.ohio.gov/orc/4928.64.
SREC Trade. SREC Market Monitor. http://srectrade.com/srec_prices.php. Accessed January 23, 2013.
3 SNL Energy. Renewable Energy Week, December 7, 2012.
1
2
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expanded or accelerate their RPS programs to achieve higher renewable energy percentages
after initial program success.4
One policy complication that has resulted from the AEPS is that Ohio is a deregulated electricity
market, which complicates electric utilities’ forecasting for future renewable energy needs
because customers have the freedom to switch electricity service providers. According to utility
staff interviewed, this uncertainty has translated into each utility focusing on procuring
renewable energy in only one and two year increments. Several utility staff interviewed noted
that if the Public Utility Commission of Ohio (PUCO) were to provide increased cost recovery
certainty for utility renewable energy costs, the utilities would be more willing to invest in longterm renewable energy investments which would benefit renewable energy developers by
providing more financial certainty for potential new renewable energy projects in Ohio.
Energy Efficiency Portfolio Standard
Passed as part of SB 221 in 2008, the Energy Efficiency Portfolio Standard (EEPS) legislation
mandates that all electric utilities are required to implement energy efficiency and peak demand
reduction programs. These programs must that result in a cumulative electricity savings of 22%
by the end of 2025 and a cumulative peak demand reduction of 7.75% by 2018. In addition to
the 2018 and 2025 end targets, specific annual benchmarks for all intervening years has been
set. The baseline for sales reductions are based on the average total electricity sales and
average peak demand from the previous three years. The EEPS has spurred significant new
investments in energy efficiency programs from each of the major electric utilities in Ohio.
Additional legislation was passed in 2012 allowing certain combined heat and power and waste
energy recovery systems to qualify for the EEPS as long as the projects were installed or retrofit
on or after September 9, 2012.5 Savings from combined heat and power and waste energy
recovery systems may qualify for either the RPS or the EEPS but not both. Failure to comply
with the EEPS’s requirements will result in PUCO assessing a fee of either an amount to not
exceed $10,000 per day or an amount equal to the then existing market value of one renewable
energy credit for each MWh of under-compliance.
Qualified Energy Property Tax Exemption
In 2010, the Ohio legislature passed a renewable and advanced energy project property tax
exemption which exempts qualifying energy projects in Ohio from public utility tangible personal
property taxes and real property taxes. For projects larger than 250 kW, designated payments in
lieu of property taxes (PILOT) will be assessed based on criteria including the size of the facility,
type of facility, and the percentage of Ohio-based employees. Eligible renewable energy
resources include solar, biomass, and wind. In order to qualify for the property tax exemption,
renewable energy facilities larger than 250 kW must be certified by the Ohio Development
Services Agency as a qualified energy project which means construction for the project must
occur between January 1, 2009 and January 1, 2014 and must be in service by January 1,
Center for Climate and Energy Solutions. “Renewable and Alternative Energy Portfolio Standards.”
http://www.c2es.org/sites/default/modules/usmap/pdf.php?file=5907.
5 A further exception exists for certain waste energy recovery systems installed between 2002 and 2004.
4
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2015. The tax exemption, once granted, persists for the life of the facility. Projects larger than 5
MW must have their property tax exemption approved by the local county commissioner who
may require an additional payment so long as the overall payment does not exceed $9,000.
Energy Conservation for Ohioans (ECO-Link) Program
Created in 2009, the ECO-Link program offers Ohio homeowners reduced rate financing for
energy efficiency and renewable energy home improvements. Qualified homeowners are
eligible for a 3% loan rate reduction through participating banks to cover investments in energy
efficiency appliances, water heaters, heating and cooling systems, home envelope
improvements (duct sealing, new windows, etc.), and residential renewable energy systems.
Energy Loan Fund
Established in 2011, the Energy Loan Fund distributes funds collected through the Advanced
Energy Fund and the U.S. Department of Energy State Energy Program to qualifying public
entities, manufacturers, and small businesses for energy efficiency projects that will have an
energy savings payback of less than 15 years. Projects must have an energy savings of at least
15% and must be installed in Ohio. The interest rates on the loans provided through the
program are set at or below the market rate. Priority is given to projects that have an energy
savings payback between 1 and 4 years.
Net Metering and Interconnection
Net metering and interconnection standards are two key policies for encouraging distributed
renewable energy generation. Net metering is important to distributed renewable energy
because it requires electric distribution utilities to credit customers that generate electricity from
renewable energy resources for any electricity the systems generate in excess of customer
demand. Freeing The Grid, a policy guide put together by a coalition of non-profit organizations,
gave Ohio’s net metering policy an “A” in its 2013 scorecard because the policy provides
relatively few limitations on the types of customers and renewable energy systems that can
qualify for net metering.6 PUCO is currently considering making a number of rule changes to the
state’s net metering standard including a more precise definition of eligible customergenerators, clarifies the method for crediting excess generation, clarifies that RECs generated
by a customer-sited system belong to the system owner, prohibits utilities from imposing
additional charges for net metering, and may permit virtual and aggregate net metering. In most
cases, the proposed rule changes currently under consideration would be beneficial to the
distributed renewable energy industry and would bring Ohio into closer conformance with the
Freeing the Grid’s best practice policy guidance.7
Ohio’s interconnection standard ensures a streamlined application and review process for
distributed generation facilities up to 20 MW to achieve approval to interconnect to the state’s
electricity grid. Freeing the Grid gave Ohio’s interconnection standard a “C” in its 2013
6
7

Freeing The Grid. “Ohio Net Metering.” http://freeingthegrid.org/#state-grades/ohio.
Freeing The Grid. “Best Practices.” http://freeingthegrid.org/#education-center/best-practices/.
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scorecard.8 The two primary ways in which Ohio’s interconnection standard does not follow the
best practices outlined by Freeing the Grid are by requiring a redundant external disconnect
switches for inverter-based distributed generation systems and by not expanding the state’s
interconnection standards to apply to the state’s electric cooperatives and municipal utilities.9
PUCO is currently in the process of making revisions to its interconnection standard. While
largely technical revisions, the proposed revisions would bring Ohio’s interconnection standards
more closely in line with industry trends and best practices, further reducing the barriers to
distributed renewable energy development in the state.

1.3. Ohio Renewable Energy Market
Wind
Current Market
The American Wind Energy Association (AWEA) ranks Ohio as the fourth wind industry
employer in the country, directly and indirectly supporting between 5,000 and 6,000 jobs in Ohio
in 2011.10 A 2011 Environmental Law and Policy Center (ELPC) report found that Ohio
companies that contributed to the wind energy supply chain employed 7,500 workers within the
state.11 However, because most of these manufacturing companies create products for multiple
industries, the wind energy industry can lay claim to directly employing only a percentage of
these 7,500 employees. Nevertheless, in 2005 the non-profit organizations Renewable Energy
Policy Project and Policy Matters Ohio concluded that Ohio would see 13,000 full-time jobs,
more than any other state, with the exception of California, if the United States committed to
building 50,000 MW of wind energy.12 It should be noted that our survey findings, discussed
below, present a more conservative employment estimate due to a narrower definition of
primary employment in the wind economy.
Ohio’s wind industry employment ranking and numbers are all the more impressive because the
state only began to see significant investment in in-state utility-scale wind energy developments
in 2011. The high number of wind industry-supported jobs is the direct result of Ohio’s strong
manufacturing base. The state is home to more than 100 companies that manufacture and
assemble components for, among others, the wind turbine industry.13 Primarily, these
manufacturing and assembling companies are located around the greater Cleveland
metropolitan area with significant operations also found in the Cincinnati, Dayton, Toledo, Akron
Freeing The Grid. “Ohio Interconnection.” http://freeingthegrid.org/#state-grades/ohio.
Freeing The Grid. “Best Practices.” http://freeingthegrid.org/#education-center/best-practices/.
10 American Wind Energy Association. “Wind Energy Facts: Ohio”.
http://www.awea.org/learnabout/publications/factsheets/upload/3Q-12-Ohio.pdf.
11 Environmental Law and Policy Center. “The Solar and Wind Energy Supply Chain in Ohio.” January, 2011.
http://elpc.org/wp-content/uploads/2011/01/OhioWindSupplyFinal_HQ.pdf.
12 Policy Matters Ohio. “Generating Energy, Generating Jobs.” http://www.policymattersohio.org/wpcontent/uploads/2011/09/generating_exec_summ.pdf.
13 Environmental Law and Policy Center. “The Solar and Wind Energy Supply Chain in Ohio.” January, 2011.
http://elpc.org/wp-content/uploads/2011/01/OhioWindSupplyFinal_HQ.pdf.
8
9
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and Columbus areas. Exhibit 1-1 below provides a map of wind component manufacturers
across the State.
Exhibit 1-1. Ohio Wind Energy Supply Chain

Source: Environmental Law and Policy Center

While manufacturing jobs have been the primary means by which the wind energy industry has
contributed jobs to Ohio, both 2011 and 2012 saw significant employment growth in the wind
energy construction and installation industries as several utility-scale projects completed
development in the state. In northwest Ohio, 102 MW of wind energy capacity was installed in
2011 followed by the installation of 308 MW in 2012.14 The two largest developments, the Blue
Creek and Timber Road II developments, supported roughly 495 construction jobs at the peak
of their development. In addition to the construction jobs, the projects support 30 permanent
jobs for wind turbine technicians and provide $2.6 million in annual landowner payments to the
farmers in the area, as well as another $3.6 million in annual local taxes.15 AWEA estimates that

American Wind Energy Association. “Wind Energy Facts: Ohio”.
http://www.awea.org/learnabout/publications/factsheets/upload/3Q-12-Ohio.pdf.
15 Green Energy Ohio. “Economic and Job Impacts of Ohio Wind Farms.”
http://www.greenenergyohio.org/page.cfm?pageID=3391.
14
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Ohio has barely begun to tap its 55,000 MW of wind energy capacity potential; ranking 18th out
of all the states for wind energy potential.16
Market Drivers
The recent development of utility-scale wind energy projects in Ohio has in large part been a
response to the state’s passage of SB 221 in 2008 which established a state renewable portfolio
standard (RPS). Also, the passage of SB 232 in 2010 exempted qualifying energy projects,
including wind turbines, from property taxes in return for payments based on the capacity of the
system as long as certain employment requirements were met.
During interviews with major Ohio investor owned utilities (IOUs), staff made clear that the
driving force for renewable energy purchases was the state RPS and their directive from PUCO
was to comply with the requirements as inexpensively as possible. Historically, utility-scale wind
has been the most available least-cost form of renewable electricity generation and the primary
means by which electric utilities meet their RPS requirements. While Ohio’s existing wind
energy developments will generate sufficient renewable electricity to meet the Ohio IOUs’
required in-state renewable energy procurement in the near future, additional utility-scale wind
energy developments will likely be necessary by 2015 when Ohio’s RPS requirement increases
from 2.5% to 3.5%.
To date, wind energy development has been focused along Ohio’s northwest border. Ohio’s
best wind energy resources are located in this region with additional high quality wind resources
located on and offshore in Ohio’s Lake Erie region. Developing Ohio’s offshore wind energy
resources has attracted significant attention in recent years. On December 21, 2012, the U.S.
Department of Energy (DOE) announced that the Lake Erie Energy Development Corporation, a
Cleveland-based public-private partnership, was one of seven recipients to receive funding
under its Advanced Technology Demonstration program. The project, dubbed “Icebreaker”, will
receive $4 million from the federal government and will be the nation’s first freshwater, offshore
wind farm. It will initially consist of 5 to 9 wind turbines to be installed seven miles off the coast
of Cleveland.17
While the future outlook for the Ohio wind energy industry is positive, a significant amount of
uncertainty exists because the state’s wind energy employment is predominantly within the
manufacturing sector, making it more sensitive to national and international trends. A major
driver of national wind energy development over the past 15 years has been the federal
production tax credit (PTC). The PTC produced 2.2 cents of credit for each kilowatt-hour (kWh)
of electricity generated from select renewable energy technologies, including wind energy, for
the first ten years of an eligible project’s operation.
Unfortunately, the federal government has historically only extended the PTC for two or three
years at a time and delayed the renewal of the PTC until it is about to, or has already, expired.
As the figure below shows, the frequent threat of an expiring PTC has led to an extreme boom
American Wind Energy Association. “Wind Energy Facts: Ohio”.
http://www.awea.org/learnabout/publications/factsheets/upload/3Q-12-Ohio.pdf.
17 http://ecowatch.org/2012/lake-erie-wind-project/
16
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and bust cycle depending upon when the PTC will next expire and when Congress acts to
extend the PTC. Most recently, the PTC expired at the end of 2012, which generated a massive
construction boom in wind energy developments in 2012 as wind energy developers rushed to
complete their projects before the PTC expired. In part, this boom was especially strong in 2012
because of real concern within the wind energy industry that Congress would not renew the
PTC again.
Exhibit 1-2. Impact of PTC Expiration on Annual U.S. Wind Installations

Source: Union of Concerned Scientists

Ultimately, Congress did renew the PTC for the wind energy industry in January 2013 for one
additional year along with an eligibility change that allows wind energy developments to qualify
for the PTC as long as construction begins before the expiration date. But because of the
uncertainty created by the late date of the PTC renewal, thousands of jobs within the U.S. wind
turbine manufacturing and components assembly operations were lost at the end of 2012 as
orders for wind turbines to be installed in 2012 were completed without new wind turbine orders
coming in.18 While the extension of the PTC has been estimated to have saved as many as
37,000 wind energy jobs19, 2013 promises to be as bad for wind installation jobs as 2012 was

See http://www.nytimes.com/2012/09/21/business/energy-environment/as-a-tax-credit-wanes-jobsvanish-in-wind-power-industry.html?pagewanted=all&_r=0,
http://minnesota.publicradio.org/display/web/2012/11/06/business/wind-manufacturer-layoff/, and
http://dailycaller.com/2012/10/15/danish-wind-turbine-maker-announces-mass-layoffs-cites-wind-taxcredit-uncertainty/, and http://www.awea.org/newsroom/pressreleases/layoffs_continue.cfm for examples
of manufacturing layoffs announced across the country in 2012.
19 American Wind Energy Association. “Congress Extends Wind Energy Tax Credits for Projects that Start in
2013.”http://www.awea.org/newsroom/pressreleases/congressextendswindptc.cfm.
18
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for wind energy manufacturing jobs due to the projected decline in new installed wind capacity
from 12,000 MW in 2012 to just 3,000 to 4,000 MW in 2013.20
Because the federal PTC is such an important incentive for wind energy developers, it is difficult
to project the overall health of Ohio’s wind energy manufacturing jobs without knowing the future
of the federal PTC. Under current policy, the end of 2013 and beginning of 2014 should be a
strong period for wind turbine manufacturing jobs but without a further extension of the federal
PTC another employment contraction can be expected by 2015 when wind energy developers
once again lose access to the PTC incentive.21 The wind energy industry has been advocating
for one last, multi-year PTC extension to be passed in 2013 that will phase out the PTC
permanently over the next four to six years, but it remains unclear if and when Congress will act
to extend the PTC again.
Another current policy issue affecting the wind turbine industry is an ongoing trade dispute
regarding towers for wind turbines being exported to the U.S. by Chinese and Vietnamese tower
manufacturers. In December 2012, the United States Commerce Department finalized the
approval of anti-dumping duties of 45-71% on Chinese towers and 52-59% on Vietnamese
towers.22 These fees are expected to significantly reduce the amount of tower imports coming
from China and Vietnam which could benefit a number of Ohio wind energy component
manufacturers. In 2011, the U.S. imported more than $300 million in wind towers from China
and Vietnam.23

Solar
Current Market
More than any other renewable energy technology, solar energy has undergone a significant
change in recent years within the U.S. market. The solar industry has been in the news both
positively and negatively; generating significant job growth in the solar installation and sales
sector as well as a number of high profile bankruptcies and plant closures within the domestic
solar manufacturing sector. The overall employment picture for solar energy in Ohio has shown
strong growth in recent years, reaching 5,512 full-time jobs in 2012 according to the most recent
WSU survey. However, because a disproportionately large percentage of Ohio solar jobs, 57%,
are focused in the manufacturing sector, there is a high degree of uncertainty about near-term

Power Engineering. “Better Late Than Never: PTC Extension to Result in Fewer Windfarms Developed in 2013, an Industrial
Info News Alert.” http://www.power-eng.com/news/2013/01/05/better-late-than-never-ptc-extension-toresult-in-fewer-windfarms-developed-in-2013-an-industrial-in.html.
21 Power Engineering. “Better Late Than Never: PTC Extension to Result in Fewer Windfarms Developed in 2013, an Industrial
Info News Alert.” http://www.power-eng.com/news/2013/01/05/better-late-than-never-ptc-extension-toresult-in-fewer-windfarms-developed-in-2013-an-industrial-in.html.
22 International Centre for Trade and Sustainable Development. “US Commerce Department Announces Final Duties on Wind
Tower Imports from China, Vietnam.” http://ictsd.org/i/news/bridgesweekly/152012/.
23 International Trade Administration. “Fact Sheet: Commerce Preliminarily Finds Dumping of Imports of Utility Scale Wind
Towers from the People’s Republic of China and the Socialist Republic of Vietnam.”
http://ia.ita.doc.gov/download/factsheets/factsheet-china-vietnam-uswt-ad-prelim-20120727.pdf.
20
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employment growth as the repercussions of an oversupply of solar manufacturing capacity work
its way through the market.
The Solar Energy Industries Association estimates that Ohio is home to more than 160
companies that provide jobs in the solar industry, including 55 manufacturing facilities making
Ohio one of the leading solar manufacturing regions in the world.24 Predominant among solar
employers in the state is First Solar, whose Perrysburg solar panel manufacturing plant
currently employs 1,200 workers. As shown in Exhibit 1-3 below, the largest concentration of
solar manufacturing companies is centered in Cleveland with additional manufacturers located
in Toledo, Cincinnati, and Columbus. Solar installation companies tend to be more evenly
spread throughout the state, roughly corresponding to Ohio’s overall population distribution.
Exhibit 1-3. Solar Companies Located in Ohio

Source: Ohio Solar Energy

The Ohio solar industry as a whole has seen significant growth in the last three years as the
state’s installed solar capacity rose from 1.7 MW at the end of 2009 to 49 MW in 2012, creating
hundreds of new solar marketing, design, installation, and maintenance jobs.25 Ohio’s recent
experiences with solar are reflected in the national job growth numbers. In The Solar
Foundation’s (TSF) National Solar Jobs Census 2012, the national solar industry grew by more
than 13% between the fourth quarter of 2011 and the third quarter of 2012. At the same time,
24
25

Solar Energy Industries Association. “State Solar Policy – Ohio.” http://www.seia.org/state-solar-policy/ohio.
Solar Energy Industries Association. “State Solar Policy – Ohio.” http://www.seia.org/state-solar-policy/ohio.
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the one sector of the solar industry that declined was the manufacturing sector. The solar
manufacturing sector shed 8,000 jobs – a 20% reduction from the almost 38,000 solar
manufacturing jobs TSF found in its 2011 census. While no major solar manufacturing layoffs
were announced in Ohio during 2012, it is likely that Ohio has followed the national trend and
has lost some solar manufacturing jobs during the year, and is under threat of losing more in the
coming years.
Looking ahead to 2013 and beyond, two large utility-scale projects are currently under
development; the 50 MW Turning Point Solar project and the 15 MW Marion County Solar
Farm. However, on January 9, 2013, PUCO rejected American Electric Power (AEP) of Ohio’s
request to include the Turning Point project in AEP’s resource plan on the grounds that AEP
failed to prove that the project was needed, placing the future of the state’s solar energy
development in serious doubt.26
Market Drivers
The Ohio solar industry’s growth has largely been driven by the state’s RPS, passed in 2008,
which included a specific solar carve-out that requires the state’s electric utilities to continually
make progress towards the goal of supplying 0.5% of the state’s electric supply from solar
electricity by 2025. Additional support has come from several grants provided by the
DOE/Treasury as 1603 Payments for Renewable Energy Generation. Other funds were
allocated from American Recovery and Reinvestment Act (ARRA) under the Clean Energy
Manufacturing Tax Credits program for manufacturing plants built by Xunlight, First Solar, and
Dow Chemical. In addition, the ARRA 1705 loan guarantee program provided a $1.4 billion
partial loan guarantee to Prologis, a warehouse owner and operator, to installed solar panel on
750 buildings, some of which were located in Ohio. ARRA also temporarily converted a 30%
renewable energy investment tax credit (ITC), into a cash grant program that until the cash
grant expired at the end of 2011, was a huge success with solar developers by immediately
reducing the up-front cost of solar energy. Beginning in 2012, the cash grant reverted to a 30%
ITC and is set to decrease to a 10% ITC after 2016.
One reason that the U.S. solar manufacturing industry struggled in 2012, and is expected to
continue to face hardship, is because of a global boom in the construction of solar photovoltaic
(PV) manufacturing plants over the past four years. With this capacity expansion has come
significant economies of scale, reducing the cost of producing solar PV panels but also resulting
in a dramatic drop in the price of solar panels and thinning margins for solar panel
manufacturers. Many solar manufacturers have been forced to sell their panels at or below cost
in order to compete in a market flooded with solar panels manufactured globally. As shown in in
the figures below, the installation cost of solar panels systems declined by more than $2 per
watt between 2008 and 2011 for both smaller residential and commercial projects and larger
utility-scale developments. Wholesale prices for solar PV panels dropped further in 2012,

26

Columbus Dispatch. “PUCO deals blow to AEP solar project.”
http://www.dispatch.com/content/stories/business/2013/01/10/puco-deals-blow-to-aep-solarproject.html.
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reaching $0.75 per watt in the third quarter of 2012, a price reduction of 43% compared to the
third quarter of 2011.27
Exhibit 1-4. Installed Price, Module Price Index, and Implied Non-Module Costs over Time for
Small Residential and Commercial PV Systems

Source: Lawrence Berkeley National Laboratory, “Tracking the Sun V”

Exhibit 1-5. Installed Price of Utility-Scale PV over Time

Source: Lawrence Berkeley National Laboratory, “Tracking the Sun V”

The key contributor to the dramatic drop in the price of solar PV panels has been Chinese solar
PV manufacturers resulting in several anti-dumping and anti-subsidy cases being filed against
them. The United States has already finalized its case, levying anti-dumping tariffs ranging from
15% to 32% on Chinese solar panels as well as separate anti-subsidy tariffs of 15%. A similar

27

Solar Energy Industries Association. “Solar Market Insight Report 2012 Q3.” http://www.seia.org/research-resources/solarmarket-insight-report-2012-q3
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antidumping case is proceeding in Europe with a similar result expected.28 Even with these
tariffs, the U.S. solar manufacturing industry is not expected to benefit significantly as a result of
how low their Chinese competitors have driven the price of solar panels.29
However, as bad as the record low solar panel prices have been for domestic solar
manufacturers, the rapidly declining cost of solar has been of great benefit to solar sales and
installation companies. Of particular importance to increasing the number of solar deployments
has been the popularity of third-party ownership through power purchase agreements (PPAs) or
leasing of solar projects. In major solar states like California and Arizona, the majority of
residential and commercial solar projects are financed using third-party owners who install,
maintain, and own the solar energy system, at no upfront cost to the property owner, and sell
the electricity to the residential or commercial host at or below the retail rate the host is paying
for electricity. Third-party financing is not permissible in all states but is legal in Ohio and is
becoming increasingly popular in the state’s solar installation market.
Of potential concern to the immediate future of solar energy in Ohio is the low price of SRECs at
the beginning of 2013. Up until 2012, higher SREC prices drove significant growth in the
installed capacity of solar energy throughout the PJM interconnection territory. But as SREC
prices have plummeted, the financial viability of small and large solar energy projects alike has
been cast into doubt. The Turning Point Solar project in Ohio is just one example of a project
that developers and state utility commissions are now reconsidering based on recent SREC
prices. It’s too early to determine to what degree these large SREC price drops will have on
solar growth in Ohio and neighboring states. New Jersey has already responded to plummeting
prices by accelerating its solar energy requirements in order to boost SREC demand to better
match supply growth. If low SREC prices persist in Ohio, similar policy action may be necessary
to boost Ohio SREC prices to a level that can support a healthy solar installation industry and
the supply chain and indirect jobs that come with it.

Biomass, biogas, and biofuels
Current Market
Biological materials, both from waste materials and energy crops, can be used to generate
energy, either thermal, mechanical, or electric, through one of five methods: direct combustion,
chemical conversion, pyrolysis, anaerobic digestion, or fermentation. The Advanced Energy
Economy Institute estimates that the biomass and biofuels industries provided 490 jobs in Ohio
in 2010.30 This is a small fraction of the jobs that could be created if Ohio’s available biomass,

Forbes. “Chinese Solar Panel Makers Face Punitive Tariffs.”
http://www.forbes.com/sites/benzingainsights/2012/11/09/chinese-solar-panel-makers-face-punitivetariffs/.
29 New York Times. “Solar Tariffs Upheld, but May Not Help in U.S.”
http://www.nytimes.com/2012/11/08/business/energy-environment/us-affirms-tariffs-against-chinesesolar-companies.html?_r=0.
30 Advanced Energy Economy Institute. “Employment in Ohio’s Advanced Energy Industry.”
http://www.aee.net/oh/aeei_employmentreport.pdf.
28
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biofuels, and biogas resources were fully utilized. The American Council on Renewable Energy
(ACORE) estimates that Ohio had 156 MW of biomass electricity capacity in 2011.31
Ohio produces 6.5 million dry tons of biomass each year from urban wood waste, crop residues,
and forest residues, more than half of which comes from corn stover. If 750,000 dry tons of
biomass were utilized for electricity generation, the resulting 14 million MWh of electricity would
be sufficient to meet 9% of Ohio’s electricity demand.32 The areas of Ohio with the most
biomass potential from energy crops and agricultural waste are located along the western and
northwestern border and decline along a gradient with the least amount of energy crop and
agricultural waste resource availability for producing biomass residing in the state’s southeast.
However, the more forested southeastern Ohio region is most abundant in the other major
source of biomass, waste forestry materials.
Nationally, growth in the use and development of anaerobic digesters for farm wastes has
remained fairly consistent with an average of 16 new digesters installed annually.33 In 2011,
Ohio was home to seven operating manure anaerobic digesters, which cumulatively generated
almost 38,000 MWh annually.34 In October 2011, it was announced that the US Department of
Agriculture (USDA) Rural Energy for America Program (REAP) will provide $3 million in grants
and another $7.5 million in loans to help fund the development of six Ohio biodigesters that will
utilize municipal, farm, and food wastes to generate tens of thousands of MWh of electricity
annually.35 Each of the six projects is expected not only to create a significant number of
construction jobs but also support manufacturing jobs as most of the materials needed to
construct the biodigesters can be procured from Ohio’s well-developed industrial manufacturing
sector. In addition, Campbell’s Soup Company is moving ahead with plans to invest more than
$13 million in a biodigester for its Napoleon, OH plant to convert food wastes from the plant as
well as outside sources into electricity that will meet a quarter of the plant’s annual consumption
along with improving the plant’s recycling rate to approximately 95%.36
Ohio is also a major producer of transportation biofuels, such as ethanol and biodiesel.
According to the U.S. Department of Energy, Energy Information Administration, Ohio has
seven ethanol production facilities with a combined annual capacity of approximately 500 million

American Council on Renewable Energy. “Renewable Energy in Ohio.” http://acore.org/files/pdfs/states/Ohio.pdf.
Natural Resources Defense Council. “State Profiles – Ohio.” http://www.nrdc.org/energy/renewables/ohio.asp.
33 U.S. Environmental Protection Agency. “U.S. Anaerobic Digester Status: A 2011 Snapshot.”
http://www.epa.gov/agstar/documents/2011_digester_update.pdf.
34 U.S. Environmental Protection Agency. “U.S. Anaerobic Digester Status: A 2011 Snapshot.”
http://www.epa.gov/agstar/documents/2011_digester_update.pdf.
35 Ohio’s Country Journal. “Ohio biodigesters get a boost with USDA funding.” http://ocj.com/2011/10/ohio-biodigestersget-a-boost-with-usda-funding/.
36 Bloomberg. “Campbell Soup to Use Danish Biogas System to Power Ohio Factory.”
http://www.bloomberg.com/news/2012-11-05/campbell-soup-to-use-danish-biogas-system-to-powerohio-factory.html.
31
32
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gallons37, 38 (mostly derived from corn). Ohio is also home to three biodiesel producers with a
combined annual production capacity of 67 million gallons made from soy oil.39,40 In 2010, Ohio
ranked 9th in ethanol production in the country with 9,443 barrels (about 3% of the total national
production41) – nearly twice as much as in-state crude oil production.42
Although it is unclear how many jobs the biofuels sector generates in Ohio, according to a study
commissioned by the Renewable Fuels Association, an average 85 million gallon per year
(MGPY) ethanol facility (average size in Ohio is 75 MGPY) generates 1,500 direct and indirect
jobs from operations, farm-related industries, chemicals, energy, utilities, maintenance, and
transportation services.43 According to a study commissioned by the National Biodiesel Board, a
10 MGPY biodiesel facility (average size in Ohio is 22 MGPY) generates 635 direct and indirect
jobs from operations, the agricultural industry, utilities, maintenance, and business services.44
Based on these figures, it can be estimated that approximately 13,000 direct and indirect biofuel
jobs existed in Ohio in 2012.
Market Drivers
Growth in the Ohio biomass and biogas sectors has been primarily driven by Ohio’s RPS that
has helped develop a market for renewable energy in a state that has previously been
dominated by coal and nuclear electricity. Other key incentives for the biomass industry in Ohio
include the federal renewable energy PTC as mentioned in the wind section of this report and
Ohio’s property tax exemption for renewable energy facilities that runs through January 1, 2014.
In addition, utilizing biomass resources keeps energy dollars in-state, supporting local rural
economies, rather than going to purchase mostly out of state coal.
Biofuels production is driven by the federal Renewable Fuels Standard (RFS2) which required
15 billion gallons of renewable fuels to be used in 2012. As can be seen in the figure below, this
standard will gradually increase to 36 billion gallons by 2022.

U.S. Department of Energy, Energy Information Administration. “Ohio: Profile Data.”
http://www.eia.gov/beta/state/data.cfm?sid=OH.
38 State of Nebraska. “Ethanol Facilities Capacity by State and Plant.” http://www.neo.ne.gov/statshtml/122.htm
(updated September 2012).
39 U.S. Department of Energy, Energy Information Administration. “Ohio: State Profiles and Energy Estimates.”
http://www.eia.gov/beta/state/search/#?1=682&2=216&r=false.
40 National Biodiesel Board. “Ohio Plant Listings.” http://www.biodiesel.org/production/plants/plants-listing (updated
January 2013).
41 U.S. Department of Energy, Energy Information Administration. “Table P4. Energy Production Estimates in Physical Units,
Ranked by State, 2010.” http://www.eia.gov/state/seds/sep_prod/pdf/P4.pdf.
42 U.S. Department of Energy, Energy Information Administration. “Table P1. Energy Production Estimates in Physical Units,
2010.” http://www.eia.gov/state/seds/sep_prod/pdf/P1.pdf.
43 LECG, LLC. “Table 2. “Annual Economic Impact of an 85 MGY Dray Mill Iowa Ethanol Plant.” p. 8. February 2010.
http://ethanolrfa.3cdn.net/5b9bd0152522901e81_jtm6bhwh7.pdf.
44 LECG, LLC. “Table 3. Local Economic Impact, 10 MGY Biodiesel Plant, 2007 prices.” p. 6. November 2007.
http://www.biodiesel.org/what-is-biodiesel/reports-database.
37
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Exhibit 1-6. Renewable Fuel Standard (RFS2) Volume Requirements

Corn-based ethanol (referred to as Conventional Renewable Fuels) is capped at 15 billion
gallons annually, limiting the ability to significantly expand in-state ethanol production. However,
there are opportunities for additional advanced renewable fuels in Ohio, including biomassbased diesels, cellulosic biofuels, and other advanced feedstocks. An increasing percentage of
the RFS will be met by advanced biofuels through 2022, but technology and investment
challenges have delayed the commercialization of facilities to date. Assuming advanced biofuels
are successfully commercialized, Ohio stands to benefit from additional facility development.

1.4. Ohio Energy Efficiency Market
Current Market
As will be discussed in greater detail in the survey results analysis below, the energy efficiency
sector employs almost half of the alternative energy jobs across the State. Because of Ohio’s
large manufacturing sector, the various components of the energy efficiency sector are major
employers in Ohio. The Advanced Energy Economy Institute estimated that in 2010, 1,570
Ohioans held jobs in the appliance sector, 6,960 in the energy saving building materials sector,
another 530 in the energy saving consumer products sector, 4,360 in the HVAC and building
control systems sector, and 1,530 in lighting. Altogether, these 15,000 jobs account for almost
three-fifths of the 25,410 alternative energy jobs held by Ohioans during 2010.45
Market Drivers
As part of the same piece of legislation that enacted Ohio’s Alternative Energy Portfolio
Standard in 2008, SB 221 also required electric utilities in Ohio to implement energy efficiency
45

Advanced Energy Economy Institute. “Employment in Ohio’s Advanced Energy Industry.”
http://www.aee.net/oh/aeei_employmentreport.pdf.
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and peak demand reduction programs that would result in a cumulative electricity savings of
22% by the end of 2025 as well as a cumulative peak demand reduction of 7.75% by the end of
2018. The aggressive energy efficiency standard resulted in an attempt in push-back from Ohio
utility companies who appealed to the Ohio legislature to freeze the energy efficiency standard
at its current level. Their concern was that the standard would harm the already weakened Ohio
economy.
In 2012, the Natural Resources Defense Council (NRDC) estimated that Ohio’s energy
efficiency standard had already created 4,250 additional net total jobs and would result in
32,300 additional net total jobs in Ohio when the standard is fully implemented in 2025.46 Ohio’s
IOUs spent $42 million on promoting energy efficiency improvements in 2009 and are estimated
to have spent $100 million in 2012 to achieve their energy efficiency goals. In addition to the
potential employment benefits from Ohio’s energy efficiency standard, additional jobs are likely
to be created in Ohio’s manufacturing sector from the makers of energy efficient products and
components in order to meet rising demand throughout the U.S. brought on by energy efficiency
standards similar to Ohio’s, rising electricity prices, and concerns about the environmental
impact of energy consumption. Out-of-state demand for energy efficient products can be
expected to increase employment in the Ohio manufacturing sector as the state provides
components to the national market.
The Advanced Energy Economy Ohio Institute also conducted an assessment of the Ohio
energy efficiency industry in 2012 and found that 400 organizations participated in the Ohio
energy efficiency sector. These organizations account for $2.1 billion in revenue and funding
and 9,600 full-time equivalent workers.47 Both energy efficient product manufacturers and
service organizations were primarily located in and around Ohio’s five major population centers
of Cleveland, Columbus, Cincinnati, Dayton, and Toledo.
Though there exists a solid foundation in the EE jobs sector, several road blocks not wholly
unique to Ohio may be influencing sustainable long-term growth within the state. Specifically,
the state has not yet adopted a Technical Reference Manual (TRM) and there is no set
schedule regarding a building code change cycle. The Ohio TRM has not moved forward toward
adoption since a final public draft was submitted in August of 2010. Recent staff changes at the
PUCO and the perceived political climate in Ohio are not conducive to getting the TRM adopted
in the near future. Another limiting factor is the timeline for the next building code change cycle.
The most recent residential code update was adopted in 2012 and takes effect in 2013. The
most recent non-residential code update became effective November 1, 2011. Ohio can
continue to progress and learn from other states by leveraging current TRMs and building codes
to drive the creation of green jobs and energy savings with ever increasing code standards and
formal methodologies for calculating savings.

National Resources Defense Council. “Energy Productivity: Efficiency Benefits to Power Ohio Jobs and the Economy.”
http://www.nrdc.org/energy/files/Ohio-Energy-Productivity-Issue-Brief.pdf.
47 Advanced Energy Economy Institute. “Developing an Asset Inventory for Ohio’s Energy Efficiency Sector.”
http://aeeohioinstitute.org/index.cfm?objectid=B4A14B20-2535-11E2-8238000C29CA3AF3.
46
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1.5.

Organization of the Remainder of the Report

The remainder of the report focuses on the survey and an analysis of findings. It is organized
into two sections: approach and findings. The approach section describes the survey
methodology. It also outlines some data limitations and the measures we took to compensate
for these limitations. The findings section is organized into five subsections:
1.
2.
3.
4.
5.

Alternative energy employment by sector and technology
Alternative energy projected employment
Market driver findings
Ohio policy related findings
Potential Ohio programs/policies findings

We conclude with a discussion of our results and summary of our main findings.
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2. Approach
2.1. Defining Alternative Energy Jobs in Ohio
The process for defining an “alternative energy” job in Ohio was an iterative one, based on
multiple conversations between ICF and WSU industry experts and Ohio Department of
Development staff. First, the study team reviewed the Bureau of Labor Statistics’ (BLS)
definition for “green” employment,48 and compared this definition to previous green job studies
completed by ICF in the Mid-Atlantic Region and the State of Kentucky and by WSU in the State
of Ohio. Each definition included different industries and sectors (NAICS codes) within their
scope – some more narrow and others more inclusive. Ultimately, the team chose to begin
largely with the industries and sectors included within the scope of the previous WSU study
because of both their applicability to the purposes of this study and the ability to compare results
from the two Ohio-based studies. ICF’s industry experts then refined the NAICS codes to better
align with Ohio’s definitions of renewable energy resources and energy efficiency and with the
purposes of this study.
Based on the industries included in our analysis, the study team chose to use the term
“alternative energy” jobs for two reasons. First, the terminology more directly references the
types of renewable energy and energy efficiency industries we have identified as key drivers of
employment in the state and eliminates any confusion about whether non-energy “green
products” are included in the scope of the definition. Second, the term directly corresponds with
Ohio’s regulatory terminology, specifically the Alternative Energy Portfolio Standard (AEPS),
and allows for a more fluid transition to regulatory initiatives.
The team then decided how to organize and classify the alternative energy jobs. In many
cases, workforce analyses break down alternative energy jobs by technology area. However,
because this study will be used to inform policy initiatives, the study team decided it is best to
break down the AE industry by function (e.g., manufacturing, installing, research), and
technology area (e.g., solar, wind, biomass). We believe that policy initiatives have different
affects on organizations as dictated by their function. The three function areas include:
Manufacturing, Installation, Maintenance, Power Generation Operations and Research, Design,
Consulting, Marketing.
The selected technology areas cover renewables, efficiency and types of alternative and
advanced energy. The renewable energy area was further broken-down by specific RE
technology as the project team felt that different technologies would warrant different policies
and thus that level of granularity was needed to appropriately use the results.

48

See 75 Federal Register 575069, Tuesday, September 21, 2010.
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The technology areas of analysis include:








Biomass
Solar
Wind
Other Renewables
Energy Efficiency
Bioenergy and Alternative Fuels
Advanced Energy and Alternative Vehicle Technologies

The survey also allowed respondents to fill-in an “other” category if they felt that their AE
employment did not fall under any of the other categories. See the Survey Instrument in
Appendix A for examples of relevant organizations by function and technology area.
As a final step, the study team developed an appropriate threshold for a job to be included in the
survey. For example, in ICF’s study in the Mid-Atlantic Region, a green job was considered
“green” if 50 percent or more of a worker’s time was spent producing a green product or
supplying a green service. Alternatively, the aforementioned WSU study included green jobs
that had a “primary function” in producing green-related products or providing green-related
services. Ultimately, the study team employed a similar approach to the WSU study to maintain
consistency with the previous study which would enable them to be compared for a time series
analysis. This study defines alternative energy jobs in three categories; as either a primary job,
a secondary job or a flexible support job. A primary job in one in which an employee has a
primary function in providing products and/or services that benefit the environment. These
functions may reduce energy consumption, improve energy efficiency, help generate energy
from natural resources like wind or solar power, or provide consulting services relevant to any of
these topics. Support employees support the primary employee in providing products and/or
services that benefit the environment. Examples of support jobs include technical support,
marketing, and purchasing. Flexible support jobs are employees who occasionally provide
products and/or services that benefit the environment, such as an employee who may have a
primary function on temporary basis, such as when a client requests products or services that
benefit the environment or by contract award.

2.2. Methodology Overview – Survey Data Collection
This section provides an overview of the survey data collection methodology. For more detailed
information on the survey sampling plan, data collection, response weighting, response rate
protocol and study limitations, see Appendix B.
The questionnaire for this business survey was developed by the ICF Team (ICF International
and Wright State University) and the Ohio Development Services Agency. The survey was
designed to capture an accurate estimate of the number of private business establishments and
employees in Ohio’s alternative energy industry, as well as to gather insights to inform policy.
The survey instrument was pretested before wide distribution, with full distribution beginning on
October 25, 2012. The survey closed on December 29, 2012.
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Recipients of the survey were private business establishments listed in Ohio’s Quarterly Census
of Employment and Wages (QCEW) database. The QCEW program is a census of monthly
employment and quarterly wage information organized by 6-digit North American Industry
Classification System (NAICS) industry. Business establishments having a detailed industry
classification code that indicated their potential direct or indirect (i.e., supply chain) involvement
in the production of goods and services that benefit the environment were randomly sampled for
the study. An extended industry definition stated that these companies may reduce energy
consumption, improve energy efficiency, help generate energy from natural resources like wind
or solar power, or provide consulting services relevant to any of these topics.
The survey was made available by email, facsimile, first class mail, and online to suit employer
requests. Each establishment was issued a unique employer identification number (ID) which
was used on all contact materials. The ID number was also the password for respondents to
use for the online survey. This unique establishment ID allowed Wright State University to keep
track of responses to ensure that (1) respondents did not answer the survey more than once
and (2) Wright State University did not contact establishment that had already responded. There
were a small number of cases where an establishment representative stated that she/he had
been asked to participate more than one time. In those cases, the mishap was due to the close
timing of the participant outreach and their completion of the survey. To support survey
respondents, 24/7 support was available through a toll free number and via an email address.
Survey participants were notified that their answers would be kept confidential. All data were
held on Wright State University servers with access restricted to team members approved to
work with the data.
The study achieved an overall response rate of 53%. A sample of 7,703 business
establishments was selected using a Sample Allocation Method; however, 786 establishments
had to be discarded due to apparent business closure (return-to-sender mailed items, confirmed
business closure, and confirmed business relocation out of the specified geographic strata). A
total of 3,669 completed surveys were returned with the vast majority (86%) reporting that their
establishment did not provide a good or service that benefits the environment according to the
definition provided. The other 14% of the establishments who completed the full survey felt that
they provided a good or service that benefits the environment according to the definition
provided. This equates to over 500 businesses. Results for those 500+ establishments were
weighted appropriately to represent the population of all such businesses in Ohio. The following
table presents the response rates by region and industry sector.
Table 2-1. Employer Survey Response Rates by Region and Sector
Geographic Region (major urban areas)
Central (Columbus)
Northeast (Cleveland, Akron, Youngstown)
Northwest (Toledo)
Southeast (Nelsonville)
Southwest (Cincinnati)
Western (Dayton)
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Targeted Industry Sector
Bioproduction
Manufacturing
Construction and Repair Services
Research, Design, and Consulting Services
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3. Survey Findings
3.1. Alternative Energy Employment
In 2012, Ohio’s alternative economy included a total of 31,222 full-time and part-time workers
employed at 845 establishments. These establishments supported a variety of functions,
industries, sectors, and technologies throughout the supply chain. The following subsections
break down employment by sector, industry (i.e., NAICS code), technology, and region. It
should be noted that depending on the specific metric presented, not all analysis will sum to the
total of 845 establishments and 31,222 jobs due to incomplete responses.

Alternative Energy Employment by Sector
For each technology, Table 3-1 lists the number of jobs in each sector and Exhibit 3-1
graphically presents the percent of employment in each sector. As shown, the manufacturing
sector employs a high percentage of the solar; bioenergy and alternative fuels; advanced
energy; and other renewables industries. In particular, manufacturing employs over 3,200
people in the solar industry, the highest as a percentage of sector employment and second only
to the energy efficiency industry in terms of gross job numbers. The research, design,
consulting, and marketing services sector employs a high percentage of workers in the biomass,
wind, and “other” industries. Jobs in the energy efficiency industry are relatively evenly
distributed among manufacturing; installation, maintenance, and power generation operations;
and research, design, consulting, and marketing. Appendix C presents charts for each
technology showing the percentage of employment by sector.
Table 3-1. Alternative Energy Employment, by Sector and Technology1

Manufacturing

Installation,
Maint, Power
Gen. Ops

Biomass
Solar

105
3,236

99
728

Research,
Design,
Consulting,
Marketing
29
1,654

Wind
Other Renewables
Energy Efficiency
Bioenergy & Alt. Fuels
Advanced Energy
Other

33
462
4,188
305
1,235
1,126

136
303
4,360
229
305
1,305

116
210
3,635
52
245
624

1

Includes full- and part-time employment in primary, support, and occasional support functions.
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Exhibit 3-1. Alternative Energy Employment, by Sector and Technology
Biomass
Solar
Wind
Other Renewables
Energy Efficiency
Bioenergy & Alt. Fuels
Advanced Energy
Other
0%

20%

40%

60%

80%

100%

Percent of Jobs in Sector
Research, Design, Consulting, Marketing
Installation, Maintenance, Power Generation Ops
Manufacturing

Advanced Energy Employment by Industry
Table 3-2, below, presents total employment by industry, organized by North American Industry
Classification System (NAICS) Code. The largest share of jobs—9,133, which amounts to
nearly 30 percent of all jobs in the sector—were in the specialty trade contractors (NAICS 238)
industry. The five largest industries, by total employment, include: (1) specialty trade
contractors; (2) professional, scientific, and technical services (NAICS 541); (3) computer and
electronic product manufacturing (NAICS 334); (4) primary metal manufacturing (NAICS 331);
and (5) construction of buildings (NAICS 236). The five largest industries accounted for over
27,000 jobs, or over 87 percent of jobs in the alternative energy economy.
Table 3-2 also presents the percentage of jobs in each industry that are in alternative energy. In
most cases, alternative energy employment in each industry represents only a small percentage
of total employment in that industry, often less than 5 percent. The computer and electronic
product manufacturing industry (NAICS 334) was an anomaly, however, where nearly one-third
of all jobs were in alternative energy or energy efficiency. The study team further analyzed the
computer and electronic product manufacturing industry and found the solar industry to be the
major driver in this industry. Approximately 95 percent of the 6,099 alternative energy jobs in
the computer and electronic product manufacturing industry were in solar energy. Roughly 60
percent of these jobs were in manufacturing, while 40 percent of these jobs were in research,
design, consulting, and marketing. Thus, the manufacturing and research, design, consulting,
and marketing sectors in the solar industry appear to be major drivers of solar employment in
Ohio, and therefore a major driver of employment in alternative energy in the state.
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Table 3-2. Alternative Energy Employment, by Industry
NAICS
Code
238
541
334
331

Specialty trade contractors
Prof, scientific, and technical services
Computer and electronic product manufacturing
Primary metal manufacturing

9,133
6,389
6,099
4,606

Percent of
Industry2
7%
3%
29%
11%

236
561
332
335
333
324

Construction of buildings
Administrative and support services
Fabricated metal product manufacturing
Electrical equipment and appliance manufacturing
Machinery manufacturing
Petroleum and coal products manufacturing

1,111
1,019
764
468
412
274

3%
0%
1%
2%
1%
6%

811
325
321
327
337
326

Repair and maintenance
Chemical manufacturing
Wood product manufacturing
Nonmetallic mineral product manufacturing
Furniture and related product manufacturing
Plastics and rubber products manufacturing

217
212
179
162
71
70

0%
0%
2%
1%
0%
0%

111
112

Crop production
Animal production and aquaculture

27
11

0%
0%

Employment1

NAICS Title

1

Includes full- and part-time employment in primary, support, and secondary support functions.
Calculated as total employment in alternative energy sectors within each industry, divided by total
employment in that industry (includes government and private sector jobs). Source: U.S. Bureau of
Labor Statistics, 2013, Quarterly Census of Employment and Wages.
2

0
4%

12%

Specialty trade contractors (238)
29%

15%

20%

20%

Prof, scientific, and technical
services (541)
Computer and electronic product
manufacturing (334)
Primary metal manufacturing
(331)
Construction of buildings (236)
All other industries

Exhibit 3-2, below,
graphically depicts the share of total employment in the alternative energy economy for each of
the top five industries, with employment in the remaining industries grouped in the “all other
industries” category. As shown, the largest two industries—specialty trade contractors, and
professional, scientific, and technical services—accounted for roughly half of all jobs, and the
five largest industries accounted for over 87 percent of all jobs.
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Exhibit 3-2. Alternative Energy Employment, Top Five Industries and All Other Industries
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Alternative Energy Employment by Technology
Table 3-3, below, presents the total number of workers employed (including full-time and parttime) in each technology area, and Exhibit 3-3 graphically depicts the share of total employment
in the alternative energy economy in each technology area. As shown, almost 12,200 people
were employed in energy efficiency, which amounts to roughly half of the workers in the AE
economy. Roughly 7,100 workers, or 29 percent of those employed in alternative energy, were
employed in renewable energies (including solar, wind, biomass, and other renewables); 79
percent of these jobs, and 23 percent of all jobs in the alternative energy economy, were
attributable to solar energy. The remaining 22 percent of jobs were in advanced energy,
bioenergy and alternative fuels, and other areas written in by survey respondents.
Table 3-3. Alternative Energy Employment, by Technology
No. of Jobs1

Technology
Energy Efficiency
Solar

12,183
5,619

Other (e.g., landscaping, water and waste management)
Advanced Energy
Other Renewables
Bioenergy and Alternative Fuels
Wind
Biomass

3,056
1,785
975
586
285
232

1

Includes full- and part-time employment in primary, support, and occasional support
functions.
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Exhibit 3-3. Alternative Energy Employment, by Category
3%

1%

1%
Energy Efficiency

4%

Solar

7%

12%

Other (e.g., landscaping, water
mgmt, waste mgmt)
Advanced Energy

49%

Other Renewables
Bioenergy and Alt. Fuels
Biomass

23%

Wind

It should be noted that many of the written responses, which comprise 12 percent of all
responses, could technically have been categorized into pre-defined survey categories; for
example, a job installing insulation or window shades could be considered in the energy
efficiency sector. However, because the survey respondent specifically did not categorize the
particular job within any specific category, the survey team has left them in the “other” category
to account for possible reasons that could not be conveyed through the survey.

Advanced Energy Employment by Economic Development Region
Alternative energy jobs are concentrated in the northern portion of the state, with the northwest
and northeast regions accounting for over half of all jobs in alternative energy (Exhibit 3-4). This
is not necessarily surprising, however, as the majority of all jobs in the state are located in the
northern regions given the higher populations in the urban areas, including Cleveland, Toledo,
and Akron.
Exhibit 3-4. Alternative Energy Employment, by Region
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7,175

ICF International

30

January 2013

Renewable Energy and Energy Efficiency Job Impact Study

Exhibit 3-5 presents the percent of each region’s jobs that have a primary function, support
function, or an occasional support function in alternative energy. The northwest region employs
the most workers in primary and support function roles, while the northeast region employs the
most workers with an occasional support function. For most regions, jobs with a primary
function in alternative energy account for at least half of the jobs in the region; in the southeast
region, primary function jobs account for over 90 percent of all jobs. The southwest region is
the only region in which jobs with support functions outnumber jobs with primary functions; 58
percent of all jobs in the southwest region are support jobs with primary functions in alternative
energy.
Exhibit 3-5. Alternative Energy Employment, by Region and Job Function
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Alternative Energy Full-Time Employment and Part-Time Employment
For each technology category, Exhibit 3-6 shows the percentage of jobs that are full-time in the
research, design, consulting, and marketing; installation, maintenance, and power generation
operations; and manufacturing sectors. None of the three sectors exhibits a particularly high or
low percentage of full- or part-time workers. By technology, however, these differences are
more visible and more drastic.
Solar energy employs the highest percentage of full-time employees in each of the three
sectors: 99 percent of employees in research, design, consulting, and marketing; 98 percent in
installation, maintenance, and power generation operations; and 98 percent in manufacturing,
are full-time. Conversely, employment in bioenergy and alternative fuels has a relatively low
percentage of full-time employment in each sector, particularly research, design, consulting, and
marketing, where approximately one in four individuals is part-time. The highest percentage of
part-time employees in the research, design, consulting, and marketing sector, roughly 27
percent, is in the bioenergy and alternative fuels industry; the highest percentage in the
installation, maintenance, and power generation operations sector, roughly 9 percent, is in the
advanced energy industry; and the highest percentage in the manufacturing sector, roughly 19
percent, is in the wind industry.
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Exhibit 3-6. Full-Time Jobs as a Percent of All Jobs, by Technology and Sector
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Alternative Energy Employment by Establishment Size
Table 3-4 presents the number of establishments and employees in each establishment size
category.49 Approximately 725 establishments, or roughly 85 percent of all alternative energy
establishments, employed between five and 49 people at their location in 2012. The 725
establishments in this smallest establishment-size category together employed a total of 14,822
people, which accounted for 47 percent of all jobs in Ohio’s alternative energy economy. The
average establishment in the “5-49 Employees” category employed 20 people.
Although the largest establishment-size category—250 or more employees—accounted for only
27 establishments (or three percent of all establishments), it employed 10,750 workers, which
amounts to roughly 35 percent of all workers in Ohio’s alternative energy in 2012. The average
establishment in the “250 or More Employees” category employed roughly 400 people. The two
middle categories by employee size accounted for roughly 11 percent of all establishments and
18 percent of all jobs.

49

Size categories do not to align with U.S. Small Business Administration (SBA) size standards for businesses.
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Table 3-4. Establishments and Employees in Ohio's Alternative Energy Economy
No. of
Establishments

No. of
Employees1

5-49 Employees
50-99 Employees
100-249 Employees

725
56
36

14,822
3,138
2,513

250 or More Employees

27

10,750

1

Includes full- and part-time employees serving primary, support, and
occasional support functions.

Exhibit 3-7, below, shows the percentage of establishments that employ between five and 49
employees. Exhibit 3-8 shows the more even distribution of employees within each
establishment size grouping, with the smallest establishment size group employing roughly half
of all people, and the largest employment roughly one-third of all people.
Exhibit 3-7. Alternative Energy Establishments, by Establishment Size
4% 3%
7%

5-49 Employees
50-99 Employees
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Exhibit 3-8. Employment at Alternative Energy Establishments, by Establishment Size
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3.2. Projected Employment
Employment Growth by SectorError! Reference source not found. presents the current jobs
and expected hirings over the next six to 12 months by industry sector, and

Exhibit 3-10. Projected Short-Term Job Growth, by Industry Sector
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100%

focuses on the expected job growth. Construction, installation, and maintenance jobs are
expected to grow significantly in real terms. The anticipated growth rates for the sectors vary
significantly. The professional services sector is expected to grow by 62 percent, growing from
roughly 6,400 people in 2012 to over 10,000 people over the next six to 12 months. The much
larger construction, installation, and maintenance sector is expected to grow by 38 percent as
employers anticipate adding 4,400 workers to their 11,500 person workforce over the next six to
12 months. Manufacturing and biosciences will grow at much slower rates—manufacturing by 9
percent and biosciences by 5 percent. Whereas manufacturing employed over 13,300 people in
2012, the biosciences sector employed only a minor percentage of the population, or roughly 40
people. Therefore, in gross terms, manufacturing still expects to hire a significant number of
people, whereas hirings in biosciences will be almost nonexistent.
There are two important takeaways from this analysis. First, employers expect that in the first
half of 2013 growth will occur predominantly in the construction, installation, and maintenance
and the professional services sectors. Second, in the first half of 2013, total employment in the
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construction, installation, and maintenance sector will surpass the manufacturing sector as the
largest employment sector in State’s alternative energy economy.

Exhibit 3-9. Current Jobs and Expected Hirings, by Sector
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Exhibit 3-10. Projected Short-Term Job Growth, by Industry Sector
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Employment Growth by Technology
Hirings in the first half of 2013 are expected to occur predominantly in the energy efficiency
industry, with hirings in other industries lagging significantly behind (
Energy Efficiency
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Other
Advanced Energy
Other Renewables
Bioenergy & Alternative Fuels
Wind
Biomass
0

4,000

8,000
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16,000

20,000

Number of jobs
Curent Jobs
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). Employers in the
energy efficiency industry anticipate hiring roughly 3,900 people in the first half of 2013. The
solar industry, the second largest industry in terms of expected growth in real jobs, anticipates
hiring roughly 540 people in this time period. Employers expect employment in all other
alternative energy industries to grow by a mere 330 jobs.
Exhibit 3-11. Current Jobs and Expected Hirings, by Technology
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Exhibit 3-12. Projected Short-Term Job Growth, by Technology
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presents expected
job growth by technology. As shown, employment growth will be centered in the energy
efficiency and solar industries where employers appear extremely optimistic about anticipated
employment needs over the coming six to 12 months. As of 2012, these two industries were the
state’s largest employers in alternative energy professions; such increases therefore account for
significant job growth in gross terms.
Employers in the energy efficiency industry anticipate adding 3,900 employers to their workforce
of 12,200—a projected employment growth of approximately 32 percent. Although not quite as
promising, the solar industry’s increase of 540 employees to their workforce of 5,600 people
suggests a growth rate of just below 10 percent. The remaining sectors are expected to
increase jobs at lesser rates, many by only one percent.
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Taken together, the data presented in
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are unique; the
rankings of technologies in terms of total employment and projected growth rates are identical.
In other words, the more people currently working with a specific technology, the more
employment is expected to grow for that technology. This suggests that the major employers
will become even more important to the state’s economy, whereas the minor technology areas
will become less important, relative to the other technologies. Still, employment in each
technology is not expected to contract.
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Exhibit 3-12. Projected Short-Term Job Growth, by Technology
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Employment Growth by Region
Expected hirings by region vary significantly (Exhibit 3-13), and expected growth rates in terms
of employment in the alternative energy sector range from 57 percent (in the central region) to 8
percent (in the northwest region) (Exhibit 3-14). The central and western regions are expected
to grow at the greatest rate in the coming year, but the northeast region will increase by the
largest number of jobs. The northeast region, with the second-highest employment in
alternative energy, is expected to grow by nearly 3,000 jobs, and within six to 12 months, the
number of jobs (approximately 10,000) will be roughly equivalent to that in the northwest. There
is a stark difference in anticipated hirings between the two highest-employing regions—the
northwest and northeast. Employers in the northeast anticipate hiring roughly 3,000 people this
year, whereas employers in the northwest project to hire less than 1,000.
The southeast has the lowest number of jobs in the sector and is not expected to increase
significantly; within six to 12 months, there will be half as many jobs in alternative energy the
Southeast region as in the region with second fewest jobs.
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Exhibit 3-13. Current Jobs and Expected Hirings, by Region
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Exhibit 3-14. Projected Short-Term Job Growth, by Region
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Employment Growth by Job Function
Employers responding to the survey held generally optimistic outlooks for the coming six to 12
months, based on hiring projections. Exhibit 3-15 shows current jobs and expected hirings,
which combined, portray expected employment levels in the coming year. The greatest number
of jobs in 2012 (roughly 17,000), and the greatest growth in terms of gross jobs in the coming
year (roughly 6,000 jobs), will be in jobs where the primary function is in alternative energy; this
represents an anticipated 34 percent growth rate in the coming year (Exhibit 3-16). Although
support jobs in alternative energy represented the smallest subset of jobs in 2012, employers
expect them to grow at the fastest rate, by roughly 140 percent, in the coming year. Total
employment in “support function” roles will be roughly 3,500. There were roughly 4,000
employees that occasionally supported alternative energy in 2012. These jobs are expected to
grow by about 44 percent and approach 6,000 jobs by year end. For these job function
categories, the relationship between the current size of employment and expected job growth
(as a percent), is inverse. That is, the smaller-employing functions expect to grow at faster
rates than the larger-employing functions. Importantly, for all three function categories, survey
respondents expect to hire a significant number of new employees.
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Exhibit 3-15. Current Jobs and Expected Hirings, by Job Function
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Exhibit 3-16. Projected Short-Term Job Growth, by Job Function
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3.3. Market Factors, Programs and Policies
Market Factors that Facilitate Business Growth
Federal incentives and current market demand for products—two aspects that are largely
outside the state’s ability to influence—have been the two most supportive factors to business
growth, according to survey respondents (Exhibit 3-17). Factors that are within the state’s
influence that were commonly cited as supportive of business growth include current availability
of workers with the necessary skills and knowledge, state financing options (including grant and
loan programs), and state alternative energy tax incentives. For each of these, more than onethird of all respondents believed they were favorable to business growth. Local permits and
zoning and “other” factors (those written in by respondents) were cited considerably less than all
other factors.
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Exhibit 3-17. Factors Cited as Supporting Business Growth
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Similar in trend to Exhibit 3-17, above,
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, below, shows the
percent of respondents who cited a specific factor as one that inhibits business growth. Again,
the most commonly cited factor—federal regulations—is largely out of the state’s ability to
influence. State permits and environmental regulations, current availability of workers with the
necessary skills and knowledge, and local permits and zoning were also commonly cited as
those that inhibit growth. Federal incentives, state financing options, and state alternative
energy tax incentives were considerably less-cited than all other factors. Except for “other”
factors, at least three-quarters of respondents for each specific policy understood that policy’s
affect on their business; each policy does not affect roughly one-third to one-quarter of all
businesses (excluding respondents that were unsure of the affect on their business).
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Exhibit 3-18. Factors Cited as Impeding Business Growth
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It is a common sentiment nationwide that the availability or lack of availability of workers with the
necessary skills and knowledge can spur or inhibit business growth and job expansion. In Ohio,
this was the third most commonly cited factor both for supporting business growth (Exhibit 3-17)
and impeding business growth (
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). This may be the
result of worker training programs that benefit some industries and not others, or alternatively,
industries that require little training as opposed to those that require extensive training. Further
analysis the respondents who cited availability of workers as supporting or impeding business
growth may allow for a better understanding of which industries are currently benefitting or
which industries may potentially benefit from investments in worker training programs. A
breakdown of the responses for each factor is included in Appendix C.

Policies that Facilitate Business Growth
In general, fewer survey respondents cited specific policies that supported or impeded business
growth than they did when asked what specific factors supported or impeded business growth (
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and Exhibit 3-20).
Nearly a third of respondents believed Ohio’s building energy codes and energy standards for
public buildings supported business growth. These two policies likely affect the energy
efficiency industry only; these may be a significant driver for the industry that accounts for half of
all jobs in the alternative energy sector. Ohio’s net metering regulations, renewable energy
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permitting standards, and “other” policies were least-cited by respondents as supporting
business growth.

Exhibit 3-19. Policies Cited as Supporting Business Growth
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Respondents (as a whole) did not believe that Ohio’s policies impeded their business growth,
and no particular policy was cited significantly more than others as being inhibitive of growth; no
option was selected by more than seven percent of respondents (Exhibit 3-20). Ohio’s building
energy codes are the most polarizing for employers. They were cited as both the most
supportive and inhibitive of business growth. Still, building energy codes appear to be
overwhelmingly more supportive for businesses than they are inhibitive. In fact, based on
responses, all of Ohio’s policies have supported the growth of more businesses than they have
impeded. Roughly one-third to one-half of all respondents to each policy were unsure of the
effect of the policy on their specific business. Each policy had no affect on roughly one-quarter
of all business (excluding respondents that were unsure of the affect on their business). A
breakdown of responses for each potential policy is included in Appendix C.
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Exhibit 3-20. Policies Cited as Impeding Business Growth
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Effect

The results presented in Exhibit 3-21 through Exhibit 3-23 discuss survey respondents’ opinions
on whether a change in a particular policy or program (or, the creation of an entirely new
policy/program) would benefit or impede their business growth. Previous discussions have
presented the actual perceived affect on businesses of policies currently in place.
Approximately one in four respondents believed that an expansion of the Ohio Alternative
Energy Portfolio Standard (AEPS), assistance with project feasibility analysis, assistance with
market analysis, and subprime financing for alternative fuel vehicles would benefit their
business (Exhibit 3-21). It is likely that the number of favorable responses for an expansion of
the Ohio AEPS coincides with the number of establishments in the renewable energy industry.
Twenty-three percent of respondents believed that subprime financing for alternative fuel
vehicles and the associated infrastructure would benefit their business; this is likely the result of
the strong presence of the automobile industry in Ohio, but may also allude to the coming
maturation of the supply chain for alternatively-fueled vehicles, including companies that
commercialize alternative fuels and build the infrastructure for electric vehicles.
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Exhibit 3-21. Potential Programs and Policies Cited as Having a Presumed Positive Affect on
Business Growth
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The same two policies that were most commonly cited as potentially supporting business growth
were cited as likely not affecting business growth (note that this is different than impeding
business growth). Forty-four percent and 42 percent of respondents believed that expanding
the state’s AEPS and providing or supporting project feasibility analysis, respectively, would
have no significant affect on business (Exhibit 3-22). This may suggest that these two policies
have direct and significant affects for a particular set of businesses, but do not have any indirect
or minor affects to other businesses. An alternative or low-carbon fuels standard or “other”
policies (i.e., those written in by respondents) were least-cited as having no particular affect on
their business. For each policy presented, roughly half of respondents were unsure of the affect
it would have on their business; respondents were most sure of the affect of an alternative or
low-carbon fuels standard, and more specifically, that it would not affect their business.
Exhibit 3-22. Potential Programs and Policies Cited as Having No Presumed Affect on Business
Growth
Subprime financing for alt. fuel vehicles

44%

Alternative or low-carbon fuels standard

42%

Improved net metering regulations

28%

Project feasibility analysis

28%

Market analysis assistance
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Table 3-5 and Exhibit 3-23 present the same results as those in Exhibit 3-21 and Exhibit 3-22,
but in terms of the affect to establishments, grouped by establishment size. As highlighted
graphically in Exhibit 3-23, a significant percent (45 percent) of large establishments favor both
improved net metering and interconnection regulations and an expansion of the Ohio AEPS.
Particularly for net metering regulations, this is a drastic difference from small establishments, in
which only 16 percent cited a preference for improved net metering regulations. Twenty-seven
percent of small establishments would prefer an expansion of Ohio’s AEPS. This suggests that
establishments tied to the specific set of alternative energies included in the Ohio AEPS
(including distributed generation) are generally large. This conclusion should be understood in
the context that there are only a few large establishments that responded to this question, and
therefore, is based on a small sample size. Nonetheless, the result can still provide valuable
insight into the industry.
Small businesses were most interested in “other” policies, as well as assistance with project
feasibility analysis and an expansion of the Ohio AEPS. Medium-sized businesses favored an
expansion of Ohio’s AEPS (39 percent), assistance with project feasibility analysis (32 percent),
and subprime financing for alternative fuel vehicles and the associated infrastructure (25
percent).
In general, small, medium, and large establishments were supportive of an expansion of the
Ohio AEPS, as it was one of the top three most commonly cited policies for each establishment
size. Small, medium, and large establishments were least interested in an alternative or lowcarbon fuels standard, suggesting an even, but small distribution (by establishment size) of
establishments with ties to alternative or low-carbon fuels.
Table 3-5. Establishments Citing Potential Programs and Policies as Having a Presumed Positive
Affect on Business Growth, by Establishment Size
Establishment Size

Subprime financing for alt. fuel vehicles
Improved net metering regulations
Expansion of the Ohio AEPS
Alternative or low-carbon fuels
standard
Market analysis assistance
Project feasibility analysis
Other
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Small (5-49
Employees)

Medium (50-249
Employees)

Large (250+
Employees)

24%
16%
27%

25%
24%
39%

7%
45%
45%

14%

17%

7%

25%
28%
31%

23%
32%
16%

21%
29%
17%
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Exhibit 3-23. Establishments Citing Potential Programs and Policies as Having a Presumed
Positive Affect on Business Growth

Other
Project feasibility analysis
Market analysis assistance
Alt. or low-carbon fuels standard
Expansion of the Ohio AEPS
Improved net metering regulations
Subprime finance for alt. fuel vehicles
0%
Small (5-49 Employees)
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Conclusion

4. Conclusion
Ohio’s alternative energy economy is substantial, and accounted for over 31,000 full-time and
part-time jobs in 2012. The businesses and employees in this economy supported a variety of
functions, industries, sectors, and technologies throughout the supply chain. Roughly half of all
jobs in the alternative energy economy were based in the energy efficiency industry, with jobs in
the solar industry coming in a distant second. The northern regions of the state employed
significantly more people in the alternative energy economy than the southern regions of the
state, though this likely represents a causal relationship to the higher populations in the northern
urban areas. The two most prevalent sectors for employment were the manufacturing sector
and the construction, installation, and maintenance sector. The majority—roughly 90 percent—
of establishments serving the industry were small (classified as 5-49 employees in this report),
but only half of all employees worked at small establishments, while a third worked at the
largest-size establishments (classified as 250 or more employees in this report). All employers
anticipate job growth in the first half of 2013, particularly energy efficiency and solar technology
employers.
Employers cited federal incentives and regulations, respectively, as being the most supportive
and inhibitive factors to business growth. Current availability of workers with the necessary
skills and knowledge was cited as the third most supportive and inhibitive factor to business
growth. Ohio’s building energy codes and energy standards for public buildings were
considered supportive by roughly one-third of all respondents; building energy codes were cited
as the most inhibitive factor to business growth by only 7 percent of respondents. In general,
respondents believed Ohio’s current policies supported their businesses more than they
impeded them. Roughly one-quarter of respondents were favorable toward an expansion of the
Ohio AEPS, project feasibility analysis assistance, market analysis assistance, and subprime
financing for alternatively-fueled vehicles and infrastructure.
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Appendix A: Advanced Energy Survey
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Appendix B: Detailed Survey Methodology
4.1. Sampling Plan
The population of firms was selected from the Quarterly Census of Employment and Wages
(QCEW) database—an administrative database maintained by the Ohio Department of Job and
Family Services. The QCEW program is a census of monthly employment and quarterly wage
information organized by 6-digit NAICS industry at the National, State, and County levels. The
data used for this study were derived from the quarterly tax reports submitted by Ohio
employers subject to State Unemployment Insurance (UI) laws and from Federal agencies
subject to the Unemployment Compensation for Federal Employees (UCFE) program.
A stratified random sample representing Ohio’s private employers was used for this analysis of
business establishments. Three stratification criteria were applied to organize the population of
establishments in order to select a representative sample—targeted industry sector, the
establishment’s employment size, and the geographic location within the six regions of the
state. Such stratification helps researchers adjust for the variation that is common across
industries, employers, and regions.
Establishments in the QCEW database either designate their own industry sector code or are
assigned a code by professional state government staff. A total of 285 six-digit NAICS codes
were included for this analysis. Generally speaking, selected six-digit NAICS codes were
organized into four industry categories.
1. Bio-production (NAICS 11 production of alternative fuels made from organic materials)
2. Manufacturing (NAICS 31, 32, and 33)
3. Construction and Repair Services (NAICS 23, NAICS 561730 Landscaping Services,
and NAICS 81 Repair Services)
4. Research, Design, and Consulting (NAICS 54)
The aim of this study was to focus on companies that provide alternative energy goods and
services, and the supply chain of companies that supports the alternative energy goods and
services industry. This study excludes NAICS codes that capture recycling and reuse (waste
management) and natural resource conservation (such as parks, zoos, conservation
administrative programs, etc.), which is relatively unique compared to other studies of
employers that provide products and services that benefit the environment. A full listing of the
NAICS codes used in this study is presented in Appendix D.
The population of business establishments in the selected NAICS codes was organized into four
employment class size groups—5-49, 50-99, 100-249, and 250+. The reader should note that
the very small firms, those employing 1 to 4 employees, were excluded from the study because
they represent only 6 percent of employment in the state and yet historically have the largest
negative impact on a study’s response rate.
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The regions and the core cities are:







Central (Columbus)
Northeast (Cleveland, Akron, Youngstown)
Northwest (Toledo)
Southeast (Nelsonville)
Southwest (Cincinnati)
Western (Dayton)

A representative combination of industry, employment class size, and geographic region was
pulled according to an allocation method based on the stratum proportion of the total sample
size. The end of this discussion includes specific formulas and descriptions of the allocation
method as applied in this case.
The total sample size was set at 7,703; however, nearly 786 records had to be discarded due to
apparent business closure (return-to-sender mailed items, confirmed business closure, and
confirmed business relocation out of the specified geographic strata). The sample size of 6,917
reflects the geographic and industry detail required for the reliable estimation of results.
Minimum cell size50 was fixed at 6 firms, because a response rate of 33% was assumed,
resulting in at least two firms responding in each cell which is sufficient for the calculation of a
standard deviation for future use.

4.2. Data Collection
A pretest of the survey instrument was conducted from October 10, 2012 to October 25, 2012
before the survey was broadly distributed. The survey was widely distributed beginning October
25, 2012 with a survey closure date of December 29, 2012.
Recipients of the survey included those industries likely involved in the direct production of such
goods and services, as well as the supporting supply chain. The survey was implemented as a
multi-stage survey process that began by mailing a cover letter co-signed by the Ohio
Development Services Agency and Wright State University, inviting survey responses by mail,
email, fax, or online survey. Each company was provided a unique employer identifier (ID) to
ensure only one response per employer.
The cover letter was prepared in a way that encouraged accurate responses to the question of
whether the company provides goods or services that benefit the environment. An extended
definition stated that these companies may reduce energy consumption, improve energy
efficiency, help generate energy from natural resources like wind or solar power, or provide
consulting services relevant to any of these topics.
To expedite a response, the letter explained the project and provided a box for the company
representative to indicate whether the company provides or does not provide goods or services

50

A “cell” is the place in a table where the strata intersect, such as a table for an Ohio region presenting industries by the four
employment size classes. In the sample, if a manufacturing industry in an Ohio region had 6 firms with 250+ employees, then
all 6 firms were included in the sample.
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that benefit the environment, in accordance with the longer definition. The mailing also included
a business reply envelope.
Companies that replied by phone, email, and letters informing Wright State University that they
do provide goods or services that benefit the environment designated how they would like to
complete the survey, which instigated either a mailing of the survey, a fax, an email, or web link.
The online survey was custom programmed to provide professional appeal and to manage skip
patterns. The online survey also provided technical support contact information. Reminder
letters were distributed sequentially to survey participants throughout the survey field period.
Each employer was issued a unique employer ID number which was used on all mailing
materials. The identification number was also the password for respondents to use for the
online survey. This unique employer ID allowed Wright State University to keep track of
responses to ensure that (1) respondents did not answer the survey more than once and (2)
Wright State University did not contact employers that had already responded. However, there
were a small number of cases where an employer stated that they had been asked to
participate more than one time. In those cases, the mishap was due to the close timing of the
participant outreach and their completion of the survey.
To support survey respondents, 24/7 support was available by providing a toll free number and
email address. A list of Frequently Asked Questions was developed. The most common
questions posed by employers were:
o

How will the survey results be used to inform State policy?

o

What is the political nature of the survey?

o

How can I obtain more information about the State’s energy programs and initiatives?

A key to high response rates in mailed surveys is to ensure the survey invitation gets into the
right hands. Using relational database techniques, contact information was able to be obtained
for half of the QCEW records via InfoUSA’s Powerfinder database and from the Dun and
Bradstreet Hoover’s business listings.
One week after the estimated receipt of the letters, Wright State University’s Computer Aided
Telephone Interviewing Laboratory began telephone follow-up calls to all non-respondents.
Calls were typically made to an identified contact at the business establishment. There were
cases, however, where that information could not be obtained from secondary databases. In
those cases, interviewers collected information for the proper contact and the e-mail address.
Survey participants were notified that their answers would be kept confidential. All data were
held on Wright State University servers with access restricted to team members approved to
work with the data.

4.3. Sample Weights
The fundamental goal of the study was to determine the number of companies and employees
directly and indirectly supporting the alternative energy industry in Ohio. Given cost constraints,
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it was necessary to sample firms rather than conduct a census. Therefore, it is necessary to
create a multiplier, or weight, by which the number of companies and employees reported by
each sample firm can be multiplied to discover the total population of industries and employees.
Evidence shows that the number of employees varies by size of firm as well as industry of firm.
Therefore, individual weights were developed for each of the 96 strata in the sample. Applying
these weights allows the sample to reflect the population of companies in the selected industries
for this study.

Sample Allocation Method
The method is composed of two items if targeting by total sample size.
1. X h = population of stratum h
2. n = total sample size (sum of all strata sample sizes)
The first step was to calculate the sample size for each stratum h using the formula:
𝑛ℎ = 𝑛

√𝑋ℎ
∑ℎ √𝑋ℎ

The next step was to adjust each value of 𝑛ℎ according to these constraints:


6 ≤ nh ≤ Xh, for Xh ≥ 6,
o Assuming a response rate of 33%, a minimum allocation size of 6 would give a
sample containing at least 2 observations, enough to calculate a standard
deviation for future use.
o The larger of the two allocations (6, 𝑛ℎ ) would be selected as the sample size for
stratum h.



nh = Xh, for Xh ≤ 6
o In this case the population size is very small, the entire population would be sent
the survey forms.

4.4. Response Rate Protocol
The study achieved an overall response rate of 53%. The total number of completed surveys
returned was 3,669 with the vast majority (86%) of those companies reporting that they do not
provide a good or service that benefits the environment.
This study pursued a response rate of 33% at the industry-employment-geography “cell-level” to
enable researchers to calculate a standard deviation for future use. A “cell” is the place in a
table where the strata intersect, such as a table for an Ohio region presenting industries by the
four employment size classes. For example, if the number of employers with over 250
employees in the construction and repair services industry in Southwest Ohio had a minimum
sample size of 6, then 2 responses are needed to calculate a standard deviation. Response
rates by geography and industry sector follow:
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Employer Survey Response Rates by Region and Sector
Geographic Region (major urban areas)
Central (Columbus)

Response
Rate
51.5%

Northeast (Cleveland, Akron, Youngstown)

47.4%

Northwest (Toledo)

56.0%

Southeast (Nelsonville)

51.7%

Southwest (Cincinnati)

51.0%

Western (Dayton)

Bioproduction

58.0%
Response
Rate
55.2%

Manufacturing

52.7%

Construction and Repair Services

49.8%

Research, Design, and Consulting Services

52.4%

Targeted Industry Sector

The response rate protocol was two-pronged, implemented via (1) business engagement efforts
and (2) real time and ongoing support to businesses.
Business engagement efforts included:








Obtaining contact information for the survey recipient so that letters and phone calls
could be personalized.
Distributing cover letters with a clear definition of the industry and supply chain being
researched, thereby, filtering quickly those companies that met or did not meet the initial
definition for inclusion in the study.
Immediately following up with companies that did self-report their inclusion in the study,
providing the survey in the mode required by the company.
Conducting a telephone call within one week of the start of data collection to determine
receipt of survey materials and to answer any questions.
Sending three reminder letters, spaced over the study period, to encourage response.
Providing multi-modal options for completing the survey forms and staggering the
administration modes.

Real-time and ongoing support to businesses included:





Maintaining a 24/7 technical assistance telephone and email support for employers.
Providing guaranteed support by phone or email within 24 hours.
Contacting employers to follow- up on missing, incomplete or out-of-range data by email
or telephone..
Developing a “Frequently Asked Questions” document to provide efficient and consistent
responses to employers.
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4.5.

Study Limitations

A total of 96 different industry-employment-geography cell combinations were possible
(because there were four industries, four employment size classes, and six regional
geographies in the study design). Some cells had a poorer than expected response rate and
should be reviewed with caution. The list includes: larger employers from the manufacturing
sector in the Southwest, Central, and Northwest Regions.
Because the vast majority of private companies do not provide a product or service that benefits
the environment, the result is a low number of employer respondents that do provide such
products and services. Therefore, report results should be read with caution.
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Appendix 3

Appendix C: Supplemental Exhibits to Section 4
Supplemental Exhibits to Table 4-1 and Exhibit 4-1: Current Employment, by Technology and Sector
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Supplemental Exhibits to Exhibit 4-17 and Exhibit 4-18: Affect of Specific Factors on Business Growth
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Supplemental Exhibits to Exhibit 4-19 and 4-20: Affects of Programs, Policies, and Regulations on Business
Growth
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Appendix D: List of NAICS codes for each Sector
NAICS Code
236115
236116
236117
236118
236210
236220
237130
238111
238112
238131
238132
238141
238142
238151
238152
238161
238162
238171
238172
238191
238192
238211
238212
238221
238222
238291
238292
238311
238312
238351
238352
238391
238392
314120
321114
321211
321213
321219
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NAICS Codes Specific to the Energy Efficiency Industry
Description
New single family housing construction
New multifamily general contractors
New housing operative builders
Residential remodelers
Industrial building constraction
Commercial and institutional building construction
Power and communication line and related structures construction
Residential poured foundation contractors
Nonresidential poured foundation contractors
Residential framing contractors
Nonresidential framing contractors
Residential masonry contractors
Nonresidential masonry contractors
Residential glass and glazing contractors
Nonresidential glass and glazing contractors
Residential roofing contractors
Nonresidential roofing contractors
Residential siding contractors
Nonresidential siding contractors
Other residential exterior contractors
Other nonresidential exterior contractors
Residential electrical contractors and other wiring installation contractors
Nonresidential electrical contractors and other wiring installation contractors
Residential plumbing and HVAC contractors
Nonresidential plumbing and HVAC contractors
Other residential building equipment contractors
Other nonresidential building equipment contractors
Residential drywall contractors
Nonresidential drywall contractors
Residential finish carpentry contractors
Nonresidential finish carpentry contractors
Other residential finishing contractors
Other nonresidential finishing contractors
Curtain and linen mills
Wood preservation
Hardwood veneer and plywood manufacturing
Engineered wood member manufacturing
Reconstituted wood product manufacturing
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321911
321918
321991
321992
324122
325510
325520
327120
327211
327310
327320
327331
327332
327390
327410
327420
327993
327999
332312
332321
332410
332913
332919
332996
333316
333318
333413
333414
333415
333912
334111
334118
334210
334220
334290
334310
334512
334513
334514
334515
334519
335110
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Wood window and door manufacturing
Other millwork (including flooring)
Manufactured home, mobile home mfg
Prefabricated wood building mfg
Asphalt shingle and coating materials mfg
Paint and coating manufacturing
Adhesive manufacturing
Clay building material and refractories mfg
Flat glass manufacturing
Cement manufacturing
Ready-mix concrete manufacturing
Concrete block and brick manufacturing
Concrete pipe manufacturing
Other concrete product manufacturing
Lime manufacturing
Gypsum product manufacturing
Mineral wool manufacturing
Misc nonetallic mineral products
Fabricated structural metal manufacturing
Metal window and door manufacturing
Power boiler and heat exchange mfg
Plumbing fixture fitting and trim mfg
Other metal valve and pipe fitting mfg
Fabricated pipe and pipe fitting mfg
Photographic and photocopying equipment manufacturing
Other commercial and service industry machinery manufacturing
Industrial and commercial fan and blower and air purification equipment mfg
Heating equipment, except warm air furnaces
AC, refrigeration, and forced air heating
Air and gas compressor manufacturing
Electronic computer manufacturing
Computer terminal and other computer peripheral equipment mfg
Telephone apparatus manufacturing
Broadcast and wireless communications equipment
Other communications equipment mfg
Audio and video equipment mfg
Automatic environmental control mfg
Instruments and related products mfg for measuring, displaying, and controlling
industrial process variables
Totalizing fluid meters and counting devices
Electricity and signal testing instruments
Other measuring and controlling device mfg
Electric lamp bulb and part mfg
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335121
335122
335129
335210
335222
335224
335312
335911
335999
337110
337920
423720
541310
541320
541410
541420
541511
541512
561730
811211
811212
811213
811219
811310
811412
NAICS Code
Solar
238152
326113
326199
327211
327212
334413
Biofuels
111110
111150
111191
111998
311221
311224
325193
325199
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Residential electric lighting fixture mfg
Commercial, industrial, and institutional electric lighting fixture mfg
Other lighting equipment mfg
Small electrical appliance manufacturing
Household refrigerator and home freezer mfg
Household laundry equipment mfg
Motor and generator mfg
Storage battery manufacturing
Misc electric equipment mfg
Wood kitchen cabinet and countertop mfg
Blind and shade mfg
Plumbing and heating equip and supplies (hydroids) merchant wholesalers
Architectural Services
Landscape architectural services
Interior Design Services
Industrial Design Services
Custom Computer Programming Services
Computer Systems Design Services
Landscaping Services
Consumer electronics repair and maintenance
Computer and office machine repair
Communication equipment repair
Other electronic equipment repair
Comm. and indust. mach and equip (except auto and electronic) repair & maint
Appliance repair and maintenance
NAICS Codes Specific to the Renewable Energy Industry
Description
Nonresidential glass and glazing contractors
Unlaminated plastics film and sheet (including laminated) manufacturing
All other plastics product manufacturing
Flat glass manufacturing
Other pressed and blown glass and glassware
Semiconductor and related device manufacturing
Soybean farming
Corn farming
Oilseed and grain combination farming
All other misc crop farming
Wet corn milling
Soybean and other oilseed processing
Ethyl alcohol manufacturing
All other basic organic chemical mfg
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325311
Nitrogenous fertilizer manufacturing
325998
Other misc chemical product mfg
541711
R&D in biotechnology
541712
R&D in the physical, engineering, and life sciences (except biotech)
Biomass
113310
Logging
Combined Heat & Power
332410
Power boiler and heat exchange mfg
Gas
112120
Dairy cattle and milk production
211111
Crude petroleum and natural gas extraction
213111
Drilling oil and gas wells
333131
Mining and oil and gas field machinery
333132
Oil and gas field machinery and equipment mfg
333611
Turbine and turbine generator set units mfg
333612
Speed changer, drive, and gear manufacturing
Solid Waste
562213
Solid waste combustors and incinerators
Wind
333611
Turbine and turbine generator set units mfg
333612
Speed changer, drive, and gear manufacturing
Other, General
237130
Power and communication line and related structures construction
331210
Iron and steel pipe and tube manufacturing
331511
Iron foundries
331512
Steel investment foundries
331513
Steel foundries, except investment
331524
Aluminum foundries, except die-casting
332111
Iron and steel forging
332112
Nonferrous forging
332322
Sheet metal work manufacturing
332420
Metal tank (heavy gauge) manufacturing
332618
Other fabricated wire product manufacturing
333120
Construction machinery manufacturing
333511
Industrial mold manufacturing
333613
Mechanical power transmission equipment mfg
333911
Pump and pumping equipment manufacturing
333912
Air and gas compressor manufacturing
333922
Conveyor and conveying equipment mfg
333923
Overhead traveling crane, hoist, and monorail system
333995
Fluid power cylinder and actuator manufacturing
333997
Scale and balance (except laboratory) manufacturing
333999
All other misc general purpose machinery
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334418
335311
335313
335931
423720
NAICS Code
321214
322110
322121
322122
322130
324110
324121
324199
325211
325220
325611
325612
325910
325991
326299
327213
331110
331221
331314
331315
331318
331410
331420
331492
331523
331529
332216
332311
332431
332710
332911
332999
334516
336111
336112
336310
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Printed circuits and electronics assemblies
Power, distribution, and specialty transformer mfg
Switchgear and switchboard apparatus manufacturing
Current-carrying wiring device manufacturing
Plumbing and heating equip and supplies (hydronics) merchant wholesalers
Other NAICS Codes Generally Applicable to Advanced Energy
Description
Truss manufacturing
Pulp mills
Paper, except newsprint mills
Newsprint mills
Paperboard mills
Petroleum refineries
Asphalt paving mixture and block mfg
All other petroleum and coal products manufacturing
Plastics material and resin mfg
Artificial and synthetic fibers and filaments mfg
Soap and other detergent manufacturing
Polish and other sanitation good mfg
Printing ink manufacturing
Custom compounding of purchased resins
All other rubber product manufacturing
Glass container manufacturing
Iron and steel mills and ferroalloy mfg
Rolled steel shape manufacturing
Secondary smelting and alloying of aluminum
Aluminum sheet, plate, and foil mfg
Other aluminum rolling, drawing, and extruding
Nonferrous metal (except aluminum) smelting and refining
Copper rolling, drawing, extruding, and alloying
Secondary processing of other nonferrous
Nonferrous metal die-casting foundries
Other non-ferrous metal foundries (except die-casting)
Saw blade and hand tool manufacturing
Prefabricated structural metal manufacturing
Metal can manufacturing
Machine shops
Industrial valve manufacturing
All other misc fabricated metal product mfg
Analytical laboratory instrument mfg
Automobile mfg
Light truck and utility vehicle manufacturing
Motor vehicle gasoline engine and engine parts mfg
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336320
336340
336350
336390
336510
337121
337122
337211
337212
337214
541330
541360
541370
541380
541614
541620
541690
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Motor vehicle electrical and electronic equipment mfg
Motor vehicle brake system manufacturing
Motor vehicle transmission and power train parts mfg
Other motor vehicle parts manufacturing
Railroad rolling stock mfg
Upholstered household furniture manufacturing
Nonupholstered household furniture mfg
Wood office furniture mfg
Custom architectural woodwork and millwork mfg
Office furniture, except wood, mfg
Engineering Services
Geophysical surveying and mapping services
Other surveying and mapping services
Testing laboratories
Process and logistics consulting services
Environmental Consulting Services
Other Scientific and Technical Consulting Services
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